(a) HEK293T cells were lipofected with a plasmid encoding dCas9, a plasmid encoding the indicated sgRNA, and a 50 ng of a homologous 100-mer ssODN. Cells were lysed 4 days after treatment and crude cell lysate was saved before genomic DNA purification was performed with DNAdvance beads, as described in the Methods. The purified and unpurified genomic DNA samples were amplified by PCR and subjected to HTS, as described in the Methods. (b) Artifactual HDR frequencies recorded from addition of 100-mer ssODN to genomic DNA isolated from untreated HEK293T cells. The indicated ssODN was added to 600 ng genomic DNA and the resulting mixture subjected to PCR and HTS as described in the methods ("unpurified samples"). A sample of each ssODN and genomic DNA mixture was purified using Agincourt DNAdvance magnetic beads as described in the Methods ("purified samples") to assess the extent to which bead-based purification can separate genomic DNA from ssODN donor. Source data are provided as a Source Data file. Supplementary Note 1. Indel formation and base editing arising from commonly used base editors at the genomic loci shown in Figure 1 . The Cas9 D10A nickase is a component of many DNA base editors, which are generally associated with low or undetectable indel rates 2, 3 . We compared indel formation induced by D10A nickase to that associated with the recently reported expression-optimized base editors (ABEmax and BE4max) 4 and their predecessors (BE4 5 and ABE7.10 2 ) (Supplementary Figure 6a) . Base editors BE4max, ABE7.10, and BE4 are associated with lower indel rates than the D10A-nickase alone (average indel generation across 8 loci was 3.7±2.8% for the D10A nickase, 1.2±0.5% for BE4max, 1.2±0.7% for BE4 and 0.37±0.2% for ABE-7.10. ABEmax generated similar indel levels to the D10A-nickase alone, an average of 3.7±3.1%.
The basis for the elevated indel rates from optimizing ABE7.10 expression, which were not observed upon optimizing BE4 expression, is unclear, but may be attributed to increased levels of D10A nickase domain expression in ABEmax compared to ABE7.10, BE4max, or BE4 4 . These findings confirm that base editors generally induce lower indel rates than D10A nickase alone, and the elevated indel rates associated with ABEmax can be avoided by using ABE7 Figs. 1,2,3 and Supplementary Figs. 2,3 
